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I There has been tremendous growth in LDSD since the first meeting in Singapore in 1995 and it was interesting 
to consider developments and changes. LDSD is now of fundamental importance for electronics, optoelectron- 
ics, and photonics applications. This year's conference in Lisbon, Portugal, again featured a strong interdiscipli- 
nary technical program involving all aspects of the technology from material growth to device applications. 
T 
he statistics show that there 
was an increase in the 
number of participants att- 
ending LDSD97 and submitted 
papers. This number eflects the fact 
that LDSD has been making up a 
firm basis not only as a research and 
development area, but also as a 
mainstream technology in the semi- 
conductor industry. 
The meeting was attended by over 
200 participants drawn from a large 
number of countries. 
There was an excellent echnical 
program consisting of nine invited 
papers, and well over 170 contributed 
oral and poster papers. We had an 
exceptionally good response to our 
Call for Papers from all over the 
world, and a really hard time to select 
papers out o f  350 submissions. 
The invited talks were given by: 
Dr S. Nakamura (Nichia Chemical 
Industries Ltd, Japan) who discuss- 
ed the major developments in wide- 
gap III-V nitride semiconductors; Dr
P. M. Campbell (Nava Research 
Laboratories, USA) who reviewed 
the principles and applications of 
the proximal probe-based nano- 
fabrication technique; Prof. R. M. 
Biefeld (Sandia National Labs, USA) 
who reported on mid-infrared emit- 
ters in the 3-6 pm range; Dr M. Abe 
(Fujitsu, Japan) who spoke on the 
HEMT technology which is expand- 
ing its application into personal 
mobile communications and other 
Scanning electron micrograph of an array of highly uniform and ultra sharp tips produced in n- 
type < 100> single crystal silicon using isotropic plasma etching. Tips are 2 IJm high and have a 
radius in the sub 10 nm region. Each tip is capable of producing an emission current of 5 mA 
under continuous operation. 
areas; Prof. W Kowalsky (University of 
Braunschweig, Germany) who showed 
the potential of the organic semicon- 
ductor materials for photonic and 
electronic de'Ace applications; Dr P. 
D. J. Calcolt (Defence Research 
Agency, UK) who gave a detailed 
account of the recent research activi- 
ties on porous silicon; Dr ~ Ismail 
(IBM, USA) whose talk concerned 
the evolution of the Si/SiGe material 
system; and DrJ. Benoit (BERTIN & 
Cie, France) and Dr B. Courtois 
(MPC, France) who discussed several 
aspects of microsystems and their 
applications ia new markets. 
In addition to the invited talks, 
there were 58 oral contributed talks 
and over 120 posters. These posters 
were displayed during the whole 
conference so that poster presenters 
could explai~a their work and this 
provided the usual lively debate. The 
following papers were of particular 
merit. 
R. Beccarcl et al. (Germany) pre- 
sented a clas~,~ of multiwafer MOVPE 
reactors which have proven to pro- 
duce high quality GaN based mater- 
ial. Excellent hickness homogeneities, 
very good doping uniformities, and 
quantum well structures with very 
sharp interfaces were demonstrated. 
Optical properties of the first 
fully monolithic MBE grown II-VI 
microcavity LED structure emitting 
at 502 nm were reported by P. Uusi- 
maa et aL (Finland). A CdZnSe quan- 
tum well was placed in a ZnSSe 
2.-cavity between MgZnSSe/ZnSSe 
distributed l~,ragg reflectors. Electri- 
cal injection tests showed a very 
narrow spectral width of 6 nm. The 
authors believe that in spite of the 
technological problems related to 
device fabrication, the MgZnSSe/ 
ZnSSe/CdZr~Se material system has 
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the potential for fabricating high 
efficiency surface mitting devices. 
M. Suzuki et al. (Japan) described 
a new concept of thin film process- 
ing in materials ynthesis based on 
particle-surface interaction during 
deposition. Practical applications of 
various thin films to automobiles 
were presented, including thin film 
polarizers of obliquely co-deposited 
thin films, giant magnetoresistive 
sensors for speed sensors, and struc- 
tural and optical properties of 
organic/inorganic superlattices. 
Ultra-sharp single crystal <100> 
silicon emitters with radius <10 nm 
have been fabricated by S. E. Huq et 
aL (UK) in gated configuration 
using a combination of high resolu- 
tion electron beam lithography and 
plasma dry etching. Their electrical 
measurements confirmed that the 
emitters can be operated well below 
100 volts gate bias producing high 
emission current. Microfabricated 
silicon tips are becoming increasingly 
important for use as field emitters. 
Applications include high resolution 
and low power field emission 
displays, and radiation resistant ultra 
high speed vacuum microelectronic 
and microwave devices. 
S. Fafard et al. (Canada) have 
successfully grown red-emitting 
quantum dot (QD) lasers by MBE 
using self-assembled growth mecha- 
nism. They found that the external 
efficiencies of the QDs were compa- 
rable or even better than the one 
measured on a standard GaAs quan- 
tum well. Using simple broad area 
laser devices, their QD lasers operate 
at room temperature with threshold 
current densities of a few kA/cm 2. 
The flexibility of hydride vapour 
phase epitaxy (HVPE) for fabricating 
nanostructures was demonstrated by
E. R. Messmer et aL (Sweden). They 
reported (i) improved optical char- 
acteristics of etched wires after 
regrowth, (ii) improved electrical 
characteristics of reactive ion etched 
wires after regrowth, and (iii) selec- 
tive growth of InP templates on 
maskless GaAs substrate for nanos- 
tructure fabrication. 
R. P. Ribas et aL (France) 
discussed the GaAs front-side bulk 
micro-machining using the 0.2 lam 
HEMT MMIC technology. Several 
chemical solutions have been used 
and it was found that citric acid is the 
most appropriate etching solution to 
suspend the GaAs/A1GaAs mesa- 
shaped structure, while the HaPO4: 
H202:H20 and NH4OH:H2Oz:H20 
preferential etching systems are very 
suitable for the triangular prism- 
shaped structures. They have also 
demonstrated that they can add 
specific micromachining based post- 
process in order to accommodate 
microsystems within GaAs integrated 
circuits. 
Hybrid arrays of thirty-one LEDs 
were designed by A. Rys et aL (USA) 
for a modern spectrometer for con- 
sumer and medical applications. 
Arrays for the 800-950 nm spectral 
range were fabricated from comm- 
ercially available GaAs-based LED 
chips. Arrays for the 1100-1650 nm 
were constructed from InGaAsP 
quarternary alloy for surface emit- 
ting infrared LEDs. Custom made 
chips provided the surface emitting 
LEDs with high radiance and supe- 
rior far-field patterns. A temperature 
sensor and a photodiode were also 
incorporated on the hybrid circuit to 
control the temperature and light 
intensity of the diodes. 
D. H. Zhang et al. (Singapore) 
have shown that high quality 
GaAs/InGaAs/A1GaAs VCSELs could 
be grown by MBE at a constant 
temperature. The layer thichness in 
the whole device structure, including 
the active region, and the n- and p- 
type distributed Bragg reflectors, 
were monitored and controlled by a 
system including an infrared pyrom- 
eter. The devices with a pattern of 
15x 15 pm 2 showed a threshold 
current of 0.7 mA and a maximum 
output power of 800 laW at a lasing 
wavelength of 945 nm at room temp- 
erature continous wave operation. 
LEDs with an unconventional 
design were made on patterned 
GaAs (311)A oriented substrates by 
P. O. Vaccaro et al. (Japan). A lateral 
p-n junction was formed in the GaAs- 
sillicon doped epilayers grown by 
MBE. Their devices showed good 
electroluminescence at room temp- 
erature. The use of a lateral p-n 
junction allow direct injection of 
electrons and holes in the active 
layer of devices uch as lasers diodes 
without having to overcome the 
large band gap layers used for optical 
confinement, and would improve 
'modulation speed and power con- 
version efficiency. 
O. K. Kwon et aL (Korea) have 
studied the effect of design parame- 
ters on non-biased optical (NOB) 
bistable devices using multiple quan- 
tum wells nipi-diode structures. It 
was found that by optimising the 
stack pairs the performance of the 
NOB device was significantly en- 
hanced with a large signal contrast 
ratio, low power dissipation, and low 
drive voltage, while maintaining low 
switching energy. 
Contrary to the conventional 
externally biased devices, NOB 
devices in an array are electrically 
independent of each other, and a 
more densely packed optical bistable 
array can be realised in a simple 
layout. The authors claim that this 
scheme will be useful in all-optical 
switching and processing devices for 
optical interconnection. 
The whole meeting was comple- 
mented by an active social program- 
me, and exhibition of equipments 
from several companies. A highlight 
of the social programme was the 
setting, magnificient food and enter- 
tainment provided for the confer- 
ence banquet at the famous Estoril 
Casino on the Estoril coast. A pleas- 
ant opportunity to learn something 
more about the history and land- 
scapes of Lisbon and Lisbon coast. 
In conclusion the meeting intro- 
duced many new areas to the audi- 
ence and raised a number of 
interesting points in our minds. In 
particular I emphasise the issues of 
blue lasers and fabrication of 
nanometre-scale d vices. A major 
extra quality of this meeting was that 
both senior and enthusiastic junior 
researchers could equally present 
their work. This was an excellent 
meeting, the format and numbers 
encouraged a friendly and intimate 
atmosphere. 
Finally, I would like to express my 
gratitude to all who have contributed 
to this conference. I am also grateful 
to the members of the organising 
and International Committees who 
provided valuable assistance atdiffer- 
ent stages of the process. 
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